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.!   $                     magnetic state of the iron and when the magnetisation is uniform

., *                     these lines will be parallel and equidistant.

|                          The return lines through the iron possess certain properties in

I                     common with lines of force (except that they are not to be included

"   |                     in measuring magnetic force by the number of lines per square

|                     centimetre) and it is necessary to have some name which will

H                     describe lines in such a manner as to indicate definitely whether

k                      they are included or not.    "We therefore use the term "lines of

I                      induction 5? when we desire to make it plain that these return

*|                      lines in the iron are to be included as well as lines of force.

/;                           The total number of lines of induction per square centimetre

r                      in a specimen is called the induction and is represented by the

'/*                      symbol B.   For engineering purposes it is generally sufficient, to

know the relationship for the materials used of the induction (B)

i                       to the magnetic force* (H) required to produce it.    These are not

/                       proportional (except for air and non-magnetic substances for

which obviously B=H), and their relationship is generally shown

j                        by means of a curve, called an Induction Curve.    The explanation

of the experimental determination of such curves is beyond the

\}                       scope of the present volume, but their features will be seen on

reference to Fig. 9f.   It should be mentioned that variations.

:'                                 * In this connection magnetic force is usually spoken of as magnetising force,

j;                             but the two terms are synonymous.

*!                                   It is to be noted that the effective magnetic force acting upon a piece of iron

placed in a magnetic field is not necessarily only the magnetic force produced by
{''                             the external magnetising agents (which may be permanent magnets or suitably

:;                             arranged electric currents) but is the resultant of this force and the force product*!

! >                              by any "free" magnetism induced on the iron;  in fact, the magnetising force IB

;-                             fcbe magnetic force which would exist in the space occupied by the iron if the iron

;                              were removed without disturbing the external magnetising agents and the "freo"

i                                magnetism induced on the iron itself.

j                                     It is also to be noted that iron may be magnetised, without producing "frcw"

1 ;                              magnetism upon its surface.    This may readily be the cane when an iron ring in

magnetised in a direction parallel to its periphery.    In such a caHoan inlinitoHimally
j                              narrow crevasse (saw-cut) may be imagined cut across tho iron perpendicular to

the direction of magnetisation in order to obtain the means of arriving at the linen

of induction; in fact, the induction is usually denned as tho magnetic field intennity

in such a narrow crevasse.

f The fact that the induction includes not only tho "return" linen  but ftlwo

the lines of magnetic force in the space occupied by tho iron, accounts for tho fact

that the Induction Curves are not horizontal even when the iron is saturated*    In
i                               fact, if / be the magnetisation, E-